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sequence Listing 

SEQUENCE LISTING 

<110> THE GOVERNMENT OF THE UNITED STATES OF AMERICA AS 

REPRESENTED BY THE SECRETARY OF THE DEPARTMENT OF HEALTH AND 

HUMAN SERVICES 

Tsai , Robert Y. L. 
McKay, Ronald D.G. 

<120> METHODS FOR CONTROLLING PROLIFERATION OF CELLS 

<130> 4239-66642 

<150> PCT/US03/31321 
<151> 2003-10-01 

<150> 60/442,005 
<151> 2003-01-22 

<150> 60/415.867 
<151> 2002-10-02 

<160> 14 

<170> Patentin version 3.2 

<210> 1 

<211> 1810 

<212> DNA 

<213> Rattus rattus 



<220> 

<221> tnisc_feature 

<222> (1705) . . (1705) 

<223> nisa, c, g, ort 

<400> 1 



gcggccgagg 


tacctgagac 


ctcttctgct 


ccagacgcgt 


ccgcggccag 


gatgaagagg 


60 


ccgaagttaa 


agaaagcaag 


taaacgtatg 


acctgtcata 


agcggtataa 


aatccagaaa 


120 


aaggttcgag 


aacatcatcg 


aaaattaagg 


aaggaagcta 


aaaagcgggg 


tcacaagaag 


180 


cctaagaagg 


acccaggagt 


tccaaatagt 


gctcccttta 


aagaggctct 


tcttcgtgaa 


240 


gctgagctaa 


ggaaacagca 


gcttgaagaa 


ctaaaacagc 


agcagaaact 


tgacaggcaa 


300 


aaagaacaag 


aacgaaaaag 


aaaacttgaa 


attagccctg 


atgatgagca 


atctaatgtg 


360 


gaaactcagg 


aggaatctga 


tgagcccaaa 


ataaagaaag 


ctaaatcagg 


caaacagaat 


420 


ccaaagaagt 


tacattgtca 


ggaacttaaa 


aaggtgattg 


aagcctcaga 


cattgtgtta 


480 


gaagttttgg 


atgccagaga 


tcctcttggt 


tgcaggtgtc 


ctcaagtaga 


agaagctgtt 


540 


atccaaagtg 


gatgtaaaaa 


actagtactt 


gtattaaata 


agtcagatct 


agtaccaaaa 


600 


gagaatctag 


agaactggct 


aacttacttg 


aataaggaat 


tgccaacagt 


ggtgttcaaa 


660 


gcctcaacaa 


acttaaagaa 


cagaaagaag 


acattcaaga 


taaagaagaa 


agttgttcca 


720 


ttccaaagta 


aactctgctg 


tggcaaggaa 


gcactgtgga 


agctccttgg 


aggttttcag 


780 
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cag Lccxg lq 


gddddyy^g^ 


xcdyyxxyyd 


Sequence Listing 
gtggttggtt tcccaaatgt 


y y yclciciciayc 




dyCaXCd Lea 


d Ldy^^ l-ddd 


dCddydddyy 


atttgcagtg 


ttggagtttc 


i.c(.LyyyciL.L u 






ty cdy d L ty L 


CCCXXXdydC 


aaacagatca 


caatcataga 


Lay LL.L.y Ly l. 






CdCCX Xg Ldd 


cxccccxycx 


gcacttgccc 


tccgaagtcc 


dy L.ddy Ld L L 


J.U^L/ 


gcldgLLCLdd 


gdCCdL Lgga 


ggcxgccagx 


gccatcctgt 


ctcaggctga 


XdyXL.ddL.dy 


XvOU 


gLggLgLLdd 


^ ^^^^^ ^^^^ 
aaLdxacLg L 


cccggggxdX 


aaggattctc 


tggatttttt 


XdXXdddXXX 




9CT.Cd9ciy«cl 


ydyy LC tycd 


CCdddddyy X 


ggaagcccaa 


atgtcgaaag 


1" fi rl" n f 1" a a n 
LyL. Ly L. Laay 


1200 


cxgcLdtggL 


cxyay uyydc 


dyyxyxv.x(«d 


ttaggttact 


actgccatcc 


L.L.L. Ly Lpd LL.L.. 


1 ?fiO 


^ ^^^^^^ 

LggaaUCaXL 


C XCCLCdL LX 


XdaXgdy aaX 


attacagcaa 


tcatgaagag 


yyyL. l l Ldd l 


1 ^20 


ctagaagaac 


tagaaaagaa 


xaaxgcacac 


agcatacaag 


tcctcaaggg 


XCCXCdXXXd 


1 ^RO 


actaataaaa 


tccttttccg 


gtcxxcgggc 


ctgacaaatg 


gaatactaga 


dyddddyy dX 




atccccgaag 


agtcaccaaa 


acagacagaa 


gaccaacagg 


atggtgatga 


^^33naa^a^ 
XCddyddXdX 


X jUU 


gttactggtg 


aaaaaaaxgc 


agagaxcxcd 


gatgtgactc 


ctgtagaaga 


na^r*an/*ina/^ 

ydxxdy yydy 


X J uu 


atgtcacctg 


ggcaatcaac 


agcaagxaaa 


ccatctgaca 


gatcctttat 


CXXyydXddd 


1 

xozu 


atgagtgaag 


aagacgatgc 


ctatgacttt 


accacagatt 


atatatagcc 


ttctaaatgt 


1680 


tcaagtgtgc 


tctgtacagt 


gtttntagat 


tgctttggta 


tgatataaag 


tgtaaatctt 


1740 


gtgaatatgt 


atcatgtttt 


aaattaaaaa 


caaaataaaa 


agtgtttgta 


taaaaaaaaa 


1800 


aaaaaaaaaa 












1810 



<210> 2 

<211> 538 

<212> PRT 

<213> Rattus rattus 

<400> 2 

Met Lys Arg Pro Lys Leu Lys Lys Ala Ser Lys Arg Met Thr Cys His 
15 10 15 

Lys Arg Tyr Lys lie Gin Lys Lys val Arg Glu His His Arg Lys Leu 
20 25 30 

Arg Lys Glu Ala Lys Lys Arg Gly His Lys Lys Pro Lys Lys Asp Pro 
35 40 45 

Gly Val Pro Asn Ser Ala Pro Phe Lys Glu Ala Leu Leu Arg Glu Ala 
50 55 60 

Glu Leu Arg Lys Gin Gin Leu Glu Glu Leu Lys Gin Gin Gin Lys Leu 
65 70 75 80 
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Sequence Listing 

Asp Arg Gin Lys Glu Gin Glu Arg Lys Arg Lys Leu Glu lie Ser Pro 
85 90 95 

Asp Asp Glu Gin ser Asn Val Glu Thr Gin Glu Glu Ser Asp Glu Pro 
100 105 110 

Lys lie Lys Lys Ala Lys Ser Gly Lys Gin Asn Pro Lys Lys Leu His 
115 120 125 

cys Gin Glu Leu Lys Lys val lie Glu Ala Ser Asp lie val Leu Glu 
130 135 140 

val Leu Asp Ala Arg Asp Pro Leu Gly cys Arg Cys Pro Gin Val Glu 
145 150 155 160 

Glu Ala val lie Gin ser Gly Cys Lys Lys Leu Val Leu val Leu Asn 
165 170 175 

Lys Ser Asp Leu Val Pro Lys Glu Asn Leu Glu Asn Trp Leu Thr Tyr 
180 185 190 

Leu Asn Lys Glu Leu Pro Thr Val Val Phe Lys Ala Ser Thr Asn Leu 
195 200 205 

Lys Asn Arg Lys Lys Thr Phe Lys lie Lys Lys Lys Val val Pro Phe 
210 215 220 

Gin Ser Lys Leu Cys Cys Gly Lys Glu Ala Leu Trp Lys Leu Leu Gly 
225 230 235 240 

Gly Phe Gin Gin Ser Cys Gly Lys Gly val Gin Val Gly val val Gly 
245 250 255 

Phe Pro Asn val Gly Lys Ser Ser lie lie Asn Ser Leu Lys Gin Glu 
260 265 270 

Arg He Cys Ser val Gly Val Ser Met Gly Leu Thr Arg Ser Met Gin 
275 280 285 

lie val Pro Leu Asp Lys Gin lie Thr lie lie Asp Ser Pro Cys Phe 
290 295 300 

lie lie ser Pro Cys Asn Ser Pro Ala Ala Leu Ala Leu Arg Ser Pro 
305 310 315 320 

Ala Ser lie Glu val Leu Arg Pro Leu Glu Ala Ala Ser Ala lie Leu 
325 330 335 
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sequence Listing 

ser Gin Ala Asp Ser Gin Gin val val Leu Lys Tyr Thr val Pro Gly 
340 345 350 

Tyr Lys Asp Ser Leu Asp Phe Phe Thr Lys Leu Ala Gin Arg Arg Gly 
355 360 365 

Leu His Gin Lys Gly Gly ser Pro Asn Val Glu Ser Ala Ala Lys Leu 
370 375 380 

Leu Trp Ser Glu Trp Thr Gly Ala Ser Leu Gly Tyr Tyr Cys His Pro 
385 390 395 400 

Pro Ala Ser Trp Asn His ser Pro His Phe Asn Glu Asn lie Thr Ala 
405 410 415 

lie Met Lys Arg Gly Phe Asn Leu Glu Glu Leu Glu Lys Asn Asn Ala 
420 425 430 

His ser He Gin val Leu Lys Gly Pro His Leu Thr Asn Lys He Leu 
435 440 445 

Phe Arg ser ser Gly Leu Thr Asn Gly lie Leu Glu Glu Lys Asp lie 
450 455 460 

Pro Glu Glu Ser Pro Lys Gin Thr Glu Asp Gin Gin Asp Gly Asp Asp 
465 470 475 480 

Gin Glu His Val Thr Gly Glu Lys Asn Ala Glu lie Ser Asp val Thr 
485 490 495 

Pro Val Glu Glu Thr Arg Glu Met Ser Pro Gly Gin Ser Thr Ala Ser 
500 505 510 

Lys Pro Ser Asp Arg Ser Phe lie Leu Asp Lys Met Ser Glu Glu Asp 
515 520 525 

Asp Ala Tyr Asp Phe Thr Thr Asp Tyr lie 
530 535 

<210> 3 

<211> 1770 

<212> DNA 

<213> Mus musculus 

<400> 3 

gaattcggca cgagggttga accgcagttc cagttcgcac gtggcgcccg agaagtcgtg 

gtgatcccga gacctcctct gctcctgaag cgtccgcggc caggatgaag aggcctaagt 
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sequence Listing 





030l'333r0l' 




3l:33aca3t:3 


taaaattcaa aaaaaggtcc 


180 




1" rna 3 3 3 1" 1" 3 

u^^dddd Ud 


3003300330 
dy y ddy y ciciy 


r1~333333CO 


gggtcacaag 


aagcctagga 


240 


Ci\j \j a V. V. ^ci\j \j 


t'Ot't'rr333t' 




t:'t333a3aoc 

W ^vlCidMd\^^V> 


tcttcttcgt 


gaagctgaac 


300 




or3or't*ta33 


OaSCf 33 33r 


aocaocaoaa 

dU \w V>d%4dd 


acttgatagg 


caaaaagagc 


360 


3303330033 


3303333r'f'f 




ctootaataa 


gcagtctaat 


gtggaaacta 


420 


000300331" C 


l"03coaoccc 




dd V4 V> V>ddd\4 \a> 


aggcaaacag 


aatccaaaga 


480 






3333300l~03 
dcidddyy uya 


1"1"03 3arrt'r 


agacattgtg 


ttagaagttt 


540 


I"nn3l"nf fan 


dUd L L 


oal'l'or3oo"t 

yy L LyL.dyy i. 


0l"CC'tC303l' 


agaagaagct gttatccaga 


600 


y ^yyy^U Lad 


^dd^ ^ L^d Ld 


r1"l"0l"a1'1"33 

^ L Ly Ld L Ldd 


3l'330lTt"03 
d uddy ^yd 


tctagtacca aaggagaatt 


660 




n f 1" a a a 1" 1" a 1" 
y ^ Lddd L Ld L 


I'I'na a 1" a a a n 
L Lydd Ldddy 


33l"l'orr33r 

dd i> cy ^v.ddv. 


cgtggtgttc aaagcctcaa 


720 


^dddL. L Lddd 


naar'anaaan 
yddv»dydddy 


ar"al"l"f aana 
dL.d L LL.ddyd 


t*aaaaaanaa 
Uddddddydd 


gaaagttgtt 


ccattccaaa 


780 


nf"33 3a"^^"^n 
y \,.dddd LL. 


L. Ly Lyy v.ddy 


na a n r ^" 1" 
yddy^xaV. L u u 


003 3 O rt" 1" Cl" 
yycicxy V. l. i>v. l 


tggagatttt 


cagcagtcct 


840 


y L^^dddy^d 


I'a't'+'faan't'l" 

Ld L L^ddy L L 


noaol"nat"t'0 
yydy Lyd l Ly 


al"TlTrr333 

y u L u v.v.v.ddd 


tgtggggaaa 


agcagtgtca 


900 


t"t"3 3l-anr1'1" 

L Ldd Ld^ V. L L 


aaaar'aanaa 
ddddLiddy dd 


Ly y d L L Ly ^d 


a t"ol" 1*0003 1* 

d Ly i,yyyd l 


ttccatggga 


cttacaagga 


960 




Ly LLiL.L.L LLd 


na <"a anrana 
y d^ddy ^dy d 


t"r3r33lT3l" 

I.V.d\«dd L^d u 


agacagtcca tgcctaatta 


1020 


"tT"1"farT"l"1"n 

L V. L^d^l. ^ 


U del v_ I.L.v.V.v.^ 


arl"nr3rt"1"n 
d^ Lyv.dv. i. uy 




tccagcaagc 


attgaggaac 


1080 


Ldd^dV.\»y V. L 


yydyy v. Lyv.v.. 


30t'0rr3l"lT 


L.y L^ v^dvjij^ 


tgataatgaa 


caggtggtgt 


1140 


1" 3 3 3 3 1"3 1" 3 r 
Ldddd Ld ud\» 


Ly uydy 


1'3l"330a3l""t 
^ci kCidyyd %. im 


ctctocattt 


ttttactaaa 


cttgctcaaa 


1200 


^dd^d^^ u 


or3rr33333 

y^d^v.ddddd 


a0t*00330CC 
yy Lyyddy^^ 


^3331:01:003 

^ddd LM ^9^^ 


aagtgctgct 


aagctggtgt 


1260 




na rannlTirr' 
yd^dyy LyL.v. 


t*r 3 1" 1" 3 O0 1" t" 
V Vd \. udyy u 


3r1'3l'1*ocr3 

dV. Ld L. Ly VvVvGl 


tccccctgca tcctggaatc 


1320 


3 "M" rl" f 1"fi ra 

d L Cl* ^d 


1"1"'M"a3l'03a 
L L L Ldd Lydy 


33l"3l"1"0r30 
dd ud u uy ^dy 


r3Ql"r3l"033 
L.dy LL>d Lycid 


gaagggcttt 


aatctagaag 


1380 


aar'^anaaaa 
dd^ Ldydddd 


naa'^aat'nr'a 
ydd Ldd Ly ud 


f aranral"ar 
L-diwdy v.d Ldw 


33alTrlT33 

ddy LL.^ LL.dd 


gggccctcat 


ttaactaata 


1440 


ydd LImV, L L L L 


■f* f n n r* 1" 1" r" n 
L\.yy LL. L Li-y 


yyL.\. LydLidd 


3l"0033l"3r1" 
d Lyydd LdL. L 


agacgagaag 


gacatagtcg 


1500 


aagagaccag 


ggagctgtca 


cctgagcaat 


caacagcagg 


taagccatct 


gacgggtcgt 


1560 


ctgccttgga 


tagagcgagt 


caagaggatg 


aaacctatga 


cttcaccaca 


gattatatat 


1620 


aaccgccaca 


cactaacgtg 


ctctctgtac 


gctgtgtagt 


ttagtgtatg 


atataaactg 


1680 


tacatcttgt 


aaatatgtat 


catgttataa 


attcaaaata 


aaatacaagt 


atttgcttgc 


1740 


aaaaaaaaaa 


aaaaaaaact 


cgactctaga 








1770 


<210> 4 
<211> 538 
<212> PRT 
<213> MUS 


musculus 
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sequence Listing 

<400> 4 

Met Lys Arg Pro Lys Leu Lys Lys Ala Ser Lys Arg Met Thr Cys His 
15 10 15 

Lys Arg Tyr Lys lie Gin Lys Lys val Arg Glu His His Arg Lys Leu 
20 25 30 

Arg Lys Glu Ala Lys Lys Arg Gly His Lys Lys Pro Arg Lys Asp Pro 
35 40 45 

Gly Val Pro Asn Ser Ala Pro Phe Lys Glu Ala Leu Leu Arg Glu Ala 
50 55 60 

Glu Leu Arg Lys Gin Gin Leu Glu Glu Leu Lys Gin Gin Gin Lys Leu 
65 70 75 80 

Asp Arg Gin Lys Glu Gin Glu Arg Lys Arg Lys Leu Glu val Ser Pro 
85 90 95 

Gly Asp Glu Gin Ser Asn val Glu Thr Arg Glu Glu ser Asp Glu Pro 
100 105 110 

Lys Arg Lys Lys Ala Lys Ala Gly Lys Gin Asn Pro Lys Lys Leu His 
115 120 125 

Cys Gin Glu Leu Lys Lys val lie Glu Ala ser Asp lie Val Leu Glu 
130 135 140 

val Leu Asp Ala Arg Asp Pro Leu Gly Cys Arg Cys Pro Gin lie Glu 
145 150 155 160 

Glu Ala val lie Gin Ser Gly Ser Lys Lys Leu lie Leu Val Leu Asn 
165 170 175 

Lys ser Asp Leu val Pro Lys Glu Asn Leu Glu Asn Trp Leu Asn Tyr 
180 185 190 

Leu Asn Lys Glu Leu Pro Thr Val val Phe Lys Ala ser Thr Asn Leu 
195 200 205 

Lys Asn Arg Lys Thr Phe Lys lie Lys Lys Lys Lys val Val Pro Phe 
210 215 220 

Gin ser Lys lie Cys Cys Gly Lys Glu Ala Leu Trp Lys Leu Leu Gly 
225 230 235 240 

Asp Phe Gin Gin Ser Cys Gly Lys Asp lie Gin Val Gly Val lie Gly 
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sequence Listing 
245 250 255 

Phe Pro Asn val Gly Lys Ser ser val lie Asn Ser Leu Lys Gin Glu 
260 265 270 

Trp lie Cys Asn Val Gly lie Ser Met Gly Leu Thr Arg Ser Met Gin 
275 280 285 

lie Val Pro Leu Asp Lys Gin lie Thr lie lie Asp Ser Pro Cys Leu 
290 295 300 

lie lie ser Pro Cys Asn Ser Pro Thr Ala Leu Ala Leu Arg Ser Pro 
305 310 315 320 

Ala Ser He Glu Glu Leu Arg Pro Leu Glu Ala Ala Ser Ala lie Leu 
325 330 335 

ser Gin Ala Asp Asn Glu Gin Val val Leu Lys Tyr Thr Val Pro Glu 
340 345 350 

Tyr Lys Asp Ser Leu His Phe Phe Thr Lys Leu Ala Gin Arg Arg Gly 
355 360 365 

Leu His Gin Lys Gly Gly Ser Pro Asn Val Glu Ser Ala Ala Lys Leu 
370 375 380 

Val Trp Ser Glu Trp Thr Gly Ala Ser Leu Gly Tyr Tyr Cys His Pro 
385 390 395 400 

Pro Ala Ser Trp Asn His Ser Leu His Phe Asn Glu Asn He Ala Ala 
405 410 415 

Val Met Lys Lys Gly Phe Asn Leu Glu Glu Leu Glu Lys Asn Asn Ala 
420 425 430 

His Ser lie Gin val Leu Lys Gly Pro His Leu Thr Asn Arg lie Leu 
435 440 445 

Phe Arg Ser Ser Gly Leu Thr Asn Gly lie Leu Asp Glu Lys Asp lie 
450 455 460 

Val Glu Glu Ser Pro Ser Gin Thr Glu Asp Gin Gin Asp Ala Asp Asp 
465 470 475 480 

Gin Glu Asn Gly Ser Gly Glu Arg Asn Ala Glu lie Ser Asp val Ala 
485 490 495 
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Sequence Listing 
Pro Val Glu Glu Thr Arg Glu Leu Sen Pro Glu Gin Ser Thr Ala Gly 
500 505 510 

Lys Pro Ser Asp Gly Ser Ser Ala Leu Asp Arg Ala ser Gin Glu Asp 
515 520 525 

Glu Thr Tyr Asp Phe Thr Thr Asp Tyr lie 
530 535 

<210> 5 

<211> 27 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Leu Arg Glu Ala Glu Leu Arg Lys Gin Arg Leu Glu Glu Leu Lys Gin 
15 10 15 

Gin Gin Lys Leu Asp Arg Gin Lys Glu Leu Glu 
20 25 

<210> 6 

<211> 549 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Met Lys Arg Pro Lys Leu Lys Lys Ala ser Lys Arg Met Thr Cys His 
15 10 15 

Lys Arg Tyr Lys lie Gin Lys Lys val Arg Glu His His Arg Lys Leu 
20 25 30 

Arg Lys Glu Ala Lys Lys Gin Gly His Lys Lys Pro Arg Lys Asp Pro 
35 40 45 

Gly Val Pro Asn Ser Ala Pro Phe Lys Glu Ala Leu Leu Arg Glu Ala 
50 55 60 

Glu Leu Arg Lys Gin Arg Leu Glu Glu Leu Lys Gin Gin Gin Lys Leu 
65 70 75 80 

Asp Arg Gin Lys Glu Leu Glu Lys Lys Arg Lys Leu Glu Thr Asn Pro 
85 90 95 

Asp lie Lys Pro Ser Asn val Glu Pro Met Glu Lys Glu Phe Gly Leu 
100 105 110 

Cys Lys Thr Glu Asn Lys Ala Lys Ser Gly Lys Gin Asn Ser Lys Lys 
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115 120 125 

Leu Tyr cys Gin Glu Leu Lys Lys Val iTe Glu Ala Ser Asp val Val 
130 135 140 

Leu Glu val Leu Asp Ala Arg Asp Pro Leu Gly Cys Arg Cys Pro Gin 
145 150 155 160 

val Glu Glu Ala lie val Gin Ser Gly Gin Lys Lys Leu val Leu lie 
165 170 175 

Leu Asn Lys Ser Asp Leu val Pro Lys Glu Asn Leu Glu Ser Trp Leu 
180 185 190 

Asn Tyr Leu Lys Lys Glu Leu Pro Thr Val val Phe Arg Ala Ser Thr 
195 200 205 

Lys Pro Lys Asp Lys Gly Lys lie Thr Lys Arg Val Lys Ala Lys Lys 
210 215 220 

Asn Ala Ala Pro Phe Arg ser Glu val Cys Phe Gly Lys Glu Gly Leu 
225 230 235 240 

Trp Lys Leu Leu Gly Gly Phe Gin Glu Thr Cys Ser Lys Ala lie Arg 
245 250 255 

val Gly val lie Gly Phe Pro Asn val Gly Lys ser Ser He lie Asn 
260 265 270 

ser Leu Lys Gin Glu Gin Met Cys Asn Val Gly val Ser Met Gly Leu 
275 280 285 

Thr Arg Ser Met Gin Val val Pro Leu Asp Lys Gin lie Thr lie lie 
290 295 300 

Asp ser Pro Ser Phe lie val Ser Pro Leu Asn Ser Ser Ser Ala Leu 
305 310 315 320 

Ala Leu Arg Ser Pro Ala Ser lie Glu val val Lys Pro Met Glu Ala 
325 330 335 

Ala Ser Ala lie Leu Ser Gin Ala Asp Ala Arg Gin val val Leu Lys 
340 345 350 

Tyr Thr Val Pro Gly Tyr Arg Asn ser Leu Glu Phe Phe Thr Met Leu 
355 360 365 
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Sequence Listing 

Ala Gin Arg Arg Gly Met His Gin Lys Gly Gly lie Pro Asn Val Glu 
370 375 380 

Gly Ala Ala Lys Leu Leu Trp Ser Glu Trp Thr Gly Ala Ser Leu Ala 
385 390 395 400 

Tyr Tyr Cys His Pro Pro Thr Ser Trp Thr Pro Pro Pro Tyr Phe Asn 
405 410 415 

Glu Ser lie val val Asp Met Lys ser Gly Phe Asn Leu Glu Glu Leu 
420 425 430 

Glu Lys Asn Asn Ala Gin Ser lie Arg Ala lie Lys Gly Pro His Leu 
435 440 445 

Ala Asn Ser lie Leu Phe Gin Ser Ser Gly Leu Thr Asn Gly lie lie 
450 455 460 

Glu Glu Lys Asp lie His Glu Glu Leu Pro Lys Arg Lys Glu Arg Lys 
465 470 475 480 

Gin Glu Glu Arg Glu Asp Asp Lys Asp Ser Asp Gin Glu Thr Val Asp 
485 490 495 

Glu Glu Val Asp Glu Asn Ser Ser Gly Met Phe Ala Ala Glu Glu Thr 
500 505 510 

Gly Glu Ala Leu Ser Glu Glu Thr Thr Ala Gly Glu Gin Ser Thr Arg 
515 520 525 

Ser Phe lie Leu Asp Lys lie lie Glu Glu Asp Asp Ala Tyr Asp Phe 
530 535 540 

Ser Thr Asp Tyr Val 
545 

<210> 7 

<211> 23 

<212> RNA 

<213> Artificial Sequence 
<220> 

<223> NS-specific si RNA 
<220> 

<221> misc^feature 

<222> (22).. (23) 

<223> n is t 

<400> 7 
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Sequence Listing 



<210> 8 

<211> 23 

<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Control si RNA for rat cells 



<220> 

<221> mi sc_f eature 

<222> (22). .(23) 

<223> n is t 

<400> 8 

aacauucaga cugggaaaug gnn 



<210> 9 

<211> 23 

<212> RNA 

<213> Artificial Sequence 
<220> 

<223> control si RNA for human cells 



<220> 

<221> mi sc_f eature 

<222> (22).. (23) 

<223> n is t 

<400> 9 

aaucagacgu ggaccagaag ann 



<210> 10 

<211> 549 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of a consensus nucleostemin 



<220> 

<221> MISC_FEATURE 

<222> (39) . . (39) 

<223> xaa is Arg or Gin 

<220> 

<221> MISC^FEATURE 

<222> (45) . . (45) 

<223> xaa is Lys or Arg 

<220> 

<221> MISC^FEATURE 

<222> (70) . . (70) 

<223> Xaa is Gin or Arg 
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<220> 

<221> MISC_FEATURE 

<222> (86) . . (86) 

<223> xaa is Gin or Leu 

<220> 

<221> mi sc_f eature 

<222> (88) . . (88) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (94). .(95) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (97) . . (100) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<2 2 1> mi s c_f eat u r e 

<222> (105) . . (106) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (108) . . (110) 

<223> xaa can be any naturally occurring amino acid 



<220> 

<221> MISC^FEATURE 

<222> (111). .(112) 

<223> Xaa can be any naturally occurring amino acid or no amino acid 
<220> 

<221> mi sc_f eature 

<222> (113) . . (117) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (121) . . (121) 

<223> xaa can be any naturally occurring amino acid 

<220> 

<221> mi sc_f eature 

<222> (126) . . (126) 

<223> xaa can be any naturally occurring amino acid 

<220> 

<221> mi sc_f eature 

<222> (130) . . (130) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (143) . . (143) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (161) . . (161) 
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<223> Xaa can be any naturally occurring amino acid 

<220> 

<221> mis cofeature 

<222> (165) . . (166) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi scfeature 

<222> (170) . . (170) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (174) . . (174) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (176). .(176) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (190) . . (190) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (193) . . (193) 

<223> xaa can be any naturally occurring amino acid 

<220> 

<221> mi sc_f eature 

<222> (196) . - (196) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (205).. (205) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (209) . . (210) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> MISC_FEATURE 

<222> (212),. (212) . . . 

<223> xaa can be any naturally occurring amino acid or no amino acid 

<220> 

<221> mi sc_f eature 

<222> (213) . . (214) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> MISC_FEATURE 

<222> (216) . . (216) 

<223> xaa can be any naturally occurring amino acid or no amino acid 



<220> 



Page 13 



Sequence Listing 

<221> mi sc_f eature 

<222> (218).. (220) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (222).. (222) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> MISC_FEATURE 

<222> (224). .(225) 

<223> xaa can be any naturally occurring amino acid or no amino acid 
<220> 

<221> misc^feature 

<222> (226).. (227) 

<223> xaa can be any naturally occurring amino acid 

<220> 

<221> misc_feature 

<222> (230). .(230) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> misc_feature 

<222> (232). .(233) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (235). .(235) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<2 2 1> mi s c_f eat u re 

<222> (239).. (239) 

<223> xaa can be any naturally occurring amino acid 

<220> 

<221> mi 5C_f eature 

<222> (246). .(246) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (249).. (250) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (252). .(252) 

<223> Xaa can be any naturally occurring amino acid 

<220> 

<221> mi sc_f eature 

<222> (254).. (256) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (260) . . (260) 

<223> Xaa can be any naturally occurring amino acid 
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<220> 

<221> mi sc_f eature 

<222> (270). .(270) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> misc_feature 

<222> (278).. (279) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<2 2 1> mi s c_f ea t u re 

<222> (281) . . (281) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> misc_feature 

<222> (284).. (284) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (294) . . (294) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc«f eature 

<222> (308) . . (309) 

<223> Xaa can be any naturally occurring amino acid 

<220> 

<221> mi sc_f eature 

<222> (311) . . (311) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (314). .(314) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (317). .(318) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (330). .(332) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (334).. (334) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> misc^feature 

<222> (346).. (347) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 
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<222> (357).. (357) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (359).. (360) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (363). .(363) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (367).. (367) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (374).. (374) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (380) . . (380) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (385).. (385) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (390) . . (390) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (400).. (400) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (407)., (407) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (410) . . (414) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (418) . . (418) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (420) . . (422) 

<223> Xaa can be any naturally occurring amino acid 
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<220> 

<221> mi sc_f eature 

<222> (425).. (425) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (438). .(438) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (441) . . (443) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (449) . . (449) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc„f eature 

<222> (451).. (451) 

<223> Xaa can be any naturally occurring amino acid 

<220> 

<2 2 1> mi s c_f eat u re 

<222> (455).. (455) 

<223> Xaa can be any naturally occurring amino acid 

<220> 

<221> mi sc_f eature 

<222> (464). .(465) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (470) . . (470) 

<223> Xaa can be any naturally occurring amino acid 

<220> 

<221> mi sc_f eature 

<222> (473).. (473) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (475) . . (477) 

<223> xaa can be any naturally occurring amino acid 

<220> 

<221> mi sc_f eature 

<222> (479) . . (480) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (482) . . (483) 

<223> xaa can be any naturally occurring amino acid 

<220> 

<221> MISC^FEATURE 

<222> (484) . . (489) 
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<223> xaa can be any naturally occurring amino acid or no amino acid 
<220> 

<221> misc_feature 

<222> (490) . - (490) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (494) . . (497) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (499).. (503) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (505). .(509) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eatu re 

<222> (513). .(513) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> misc_feature 

<222> (515).. (520) 

<223> Xaa can be any naturally occurring amino acid 

<220> 

<221> mi sc_f eature 

<222> (523). .(525) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<2 2 1> mi s c_f eat u r e 

<222> (527).. (528) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (530).. (531) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (534). .(537) 

<223> xaa can be any naturally occurring amino acid 
<220> 

<2 2 1> mi s c_f eat u re 

<222> (540).. (541) 

<223> Xaa can be any naturally occurring amino acid 
<220> 

<221> mi sc_f eature 

<222> (545). .(545) 

<223> Xaa can be any naturally occurring amino acid 



<220> 
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<221> mi sc_f eature 
<222> (549). .(549) 

<223> xaa can be any naturally occurring amino acid 
<400> 10 

Met Lys Arg Pro Lys Leu Lys Lys Ala Ser Lys Arg Met Thr Cys His 
15 10 15 

Lys Arg Tyr Lys lie Gin Lys Lys val Arg Glu His His Arg Lys Leu 
20 25 30 

Arg Lys Glu Ala Lys Lys Xaa Gly His Lys Lys Pro xaa Lys Asp Pro 
35 40 45 

Gly Val Pro Asn Ser Ala Pro Phe Lys Glu Ala Leu Leu Arg Glu Ala 
50 55 60 

Glu Leu Arg Lys Gin xaa Leu Glu Glu Leu Lys Gin Gin Gin Lys Leu 
65 70 75 80 

Asp Arg Gin Lys Glu xaa Glu xaa Lys Arg Lys Leu Glu Xaa xaa Pro 
85 90 95 

xaa Xaa xaa xaa ser Asn val Glu xaa xaa Glu xaa xaa Xaa Xaa Xaa 
100 105 110 

Xaa Xaa xaa Xaa Xaa Lys Ala Lys xaa Gly Lys Gin Asn Xaa Lys Lys 
115 120 125 

Leu Xaa Cys Gin Glu Leu Lys Lys val He Glu Ala Ser Asp Xaa Val 
130 135 140 

Leu Glu val Leu Asp Ala Arg Asp Pro Leu Gly cys Arg Cys Pro Gin 
145 150 155 160 

Xaa Glu Glu Ala xaa xaa Gin Ser Gly xaa Lys Lys Leu xaa Leu Xaa 
165 170 175 

Leu Asn Lys Ser Asp Leu val Pro Lys Glu Asn Leu Glu xaa Trp Leu 
180 185 190 

xaa Tyr Leu Xaa Lys Glu Leu Pro Thr val val Phe xaa Ala Ser Thr 
195 200 205 

Xaa Xaa Lys xaa xaa xaa Lys xaa Thr xaa xaa xaa Lys Xaa Lys xaa 
210 215 220 

Xaa Xaa xaa Pro Phe Xaa Ser xaa xaa Cys xaa Gly Lys Glu xaa Leu 
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225 230 235 240 

Trp Lys Leu Leu Gly xaa Phe Gin xaa xaa Cys Xaa Lys Xaa Xaa xaa 
245 250 255 

val Gly val xaa Gly Phe Pro Asn val Gly Lys Ser Ser xaa lie Asn 
260 265 270 

ser Leu Lys Gin Glu xaa xaa Cys xaa val Gly xaa Ser Met Gly Leu 
275 280 285 

Thr Arg Ser Met Gin Xaa Val Pro Leu Asp Lys Gin lie Thr lie lie 
290 295 300 

Asp Ser Pro Xaa xaa lie xaa Ser Pro Xaa Asn Ser Xaa xaa Ala Leu 
305 310 315 320 

Ala Leu Arg Ser Pro Ala Ser He Glu xaa Xaa Xaa Pro Xaa Glu Ala 
325 330 335 

Ala Ser Ala lie Leu Ser Gin Ala Asp. Xaa xaa Gin val val Leu Lys 
340 345 350 

Tyr Thr val Pro xaa Tyr xaa xaa Ser Leu xaa Phe Phe Thr xaa Leu 
355 360 365 

Ala Gin Arg Arg Gly Xaa His Gin Lys Gly Gly Xaa Pro Asn val Glu 
370 375 380 

xaa Ala Ala Lys Leu xaa Trp Ser Glu Trp Thr Gly Ala Ser Leu xaa 
385 390 395 400 

Tyr Tyr Cys His Pro Pro xaa Ser Trp xaa xaa xaa xaa xaa Phe Asn 
405 410 415 

Glu Xaa lie xaa xaa xaa Met Lys xaa Gly Phe Asn Leu Glu Glu Leu 
420 425 430 

Glu Lys Asn Asn Ala Xaa ser He xaa xaa xaa Lys Gly Pro His Leu 
435 440 445 

xaa Asn xaa lie Leu Phe Xaa Ser ser Gly Leu Thr Asn Gly lie xaa 
450 455 460 

Xaa Glu Lys Asp lie xaa Glu Glu xaa Pro Xaa xaa Xaa Glu xaa xaa 
465 470 475 480 

Page 20 



sequence Listing 
Gln xaa xaa xaa xaa xaa xaa xaa xaa xaa Asp Gln gTu xaa xaa xaa 
485 490 495 



Xaa Glu Xaa xaa xaa Xaa xaa Ser xaa xaa xaa xaa xaa Glu Glu Thr 
500 505 510 



xaa Glu xaa xaa xaa xaa xaa xaa Thr Ala xaa xaa xaa Ser xaa xaa 
515 520 525 



Ser Xaa xaa Leu Asp Xaa xaa xaa xaa Glu Asp xaa xaa Tyr Asp Phe 
530 535 540 



xaa Thr Asp Tyr xaa 
545 



<210> 11 

<211> 1926 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> NS2 



<220> 

<221> CDS 

<222> (122), .(1852) 

<400> 11 

gctgcgcact cctggactgg cgacgttgtg cttctaacag ctctccgagg tccctgccgg 60 

aagtgtagga agaagcagac agatttgaac atctctgttt ccagcttctc tgatcatcat 120 

g atg aag att aga cac aaa aac aaa aaa cca gqt aaa gqt tec aaa gqc 169 
Met Lys lie Arg His Lys Asn Lys Lys Pro Gly Lys Gly Ser Lys Gly 
15 10 15 

tgt aag aag cct gca agg caa aat ggg aag aaa gta acc tec aga cca 217 
Cys Lys Lys Pro Ala Arg Gln Asn Gly Lys Lys val Thr Ser Arg Pro 
20 25 30 

tea tct get cec cag att gtt cat ggc aat gae cat gee agt cgc gag 265 
Ser ser Ala Pro Gln lie Val His Gly Asn Asp His Ala Ser Arg Glu 
35 40 45 

gee gaa tta aag aag aaa agg gtc gag gag atg agg gag aag cag caa 313 
Ala Glu Leu Lys Lys Lys Arg val Glu Glu Met Arg Glu Lys Gln Gln 
50 55 60 

gtt gee egg gag caa gag aga cag aga cac agg acc atg gag age tat 361 
Val Ala Arg Glu Gln Glu Arg Gln Arg His Arg Thr Met Glu Ser Tyr 
65 70 75 80 

tgt cag gat gtc ctg aaa cgt cag cag gaa ttt gaa caa aag gag gaa 409 
cys Gln Asp val Leu Lys Arg Gln Gln Glu Phe Glu Gln Lys Glu Glu 
85 90 95 

gtt ttg cag gaa tta aac atg ttt cct cag ttg gat gat gag gee aca 457 
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val Leu Gin Glu Leu Asn Met Phe Pro Gin Leu Asp Asp Glu Ala Thr 
100 105 110 

agg aag gcc tat tac aag gaa ttc egg aag gtq gta gag tac tct gat 505 
Arg Lys Ala Tyr Tyr Lys Glu Phe Arg Lys Val val Glu Tyr Ser Asp 
115 120 125 

gtq att ctg gaa gtc eta gat gcc aga gac cca ttg ggc tgc cgc tgt 553 
val lie Leu Glu val Leu Asp Ala Arg Asp Pro Leu Gly cys Arg Cys 
130 135 140 

ttc cag atg gag gag act gtc ctt cgt gca gaa ggc aac aag aag ctg 601 
Phe Gin Met Glu Glu Thr val Leu Arg Ala Glu Giy Asn Lys Lys Leu 
145 150 155 160 

gtc ttg gtc tta aat aag ata gat etc gtt ccc aag gag att gtq gaa 649 
Val Leu val Leu Asn Lys lie Asp Leu val Pro Lys Glu lie vaT Glu 
165 170 175 

aag tgg ctg gaa tac ctt etc aat gaa ctg cca act gtq get ttc aag 697 
Lys Trp Leu Glu Tyr Leu Leu Asn Glu Leu Pro Thr Val Ala Phe Lys 
180 185 190 

gee age ace cag cat eat cag gtc aaa aac ttg act cgt tgt aaa gtt 745 
Ala Ser Thr Gin His His Gin Val Lys Asn Leu Thr Arg Cys Lys val 
195 200 205 

cca gtq gac cag gcc tct gag teg ctt ttg aaa age aga gcc tgc ttt 793 
Pro val Asp Gin Ala Ser Glu ser Leu Leu Lys Ser Arg Ala Cys Phe 
210 215 220 



gga gcc gaa aat etc atg agg gtc ctg gqg aac tat tgt cgc ctg ggg 

Gly Ala Glu Asn Leu Met Arg Val Leu Gly Asn Tyr Cys Arg Leu Gly 

225 230 235 240 

gaa gtq cgt ggc cac att cgt gtg ggt gtt gta ggc ctt ccc aat gtq 

Glu Val Arg Gly His lie Arg VaT Gly val val Gly Leu Pro Asn val 

245 250 255 



841 



889 



ggg aag age agt ctg ate aat age ctg aag cgc age cgt get tgt agt 937 

Gly Lys Ser Ser Leu lie Asn Ser Leu Lys Arg Ser Arg Ala Cys Ser 
260 265 270 

gtg gga get gtt cet ggt gtc aca aaa ttc atg cag gag gtc tac eta 985 

val Gly Ala Val Pro Gly Val Thr Lys Phe Met Gin Glu val Tyr Leu 
275 280 285 

gac aag ttt ate agg ctt ctg gat gca cca ggc att gtc cca gga ccc 1033 

Asp Lys Phe lie Arg Leu Leu Asp Ala Pro Gly lie val Pro Gly Pro 

290 295 300 

aat tea gag gtg ggc ace ate ctg cgt aat tgc ate cat gtg cag aag 1081 

Asn Ser Glu val Gly Thr lie Leu Arg Asn Cys lie His val Gin Lys 
305 310 315 320 

ctg gca gac ect gtg ace ceg gtg gag acc ate ctt cag cgc tgc aac 1129 

Leu Ala Asp Pro Val Thr Pro Val Glu Thr lie Leu Gin Arg cys Asn 

325 330 335 

ctg gag gag att tec age tac tat ggt gta tct gga ttc cag aeg act 1177 

Leu Glu Glu lie ser Ser Tyr Tyr Gly val Ser Gly Phe Gin Thr Thr 
340 345 350 
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gag cac ttt ctg act gca gtg gcc cat cgc ttg gga aag aag aag aag 
Glu His Phe Leu Thr Ala Val Ala His Arg Leu Gly Lys Lys Lys Lys 
355 360 365 



1225 



gga ggt gta tat agt cag gaa cag get gcc aaa get gtg ctg get gac 1273 
Gly Gly val Tyr Sen Gin Glu Gin Ala Ala Lys Ala Val Leu Ala Asp 
370 375 380 

tgg gtg agt ggg aag ate age ttc tat aca eta eca ccg ccc act cac 1321 
Trp Val Ser Gly Lys lie Ser Phe Tyr Thr Leu Pro Pro Pro Thr His 
385 390 395 400 

act ctg ccc acc cat etc agt get gag att gtt aag gag atg act gag 1369 
Thr Leu Pro Thr His Leu Ser Ala Glu lie val Lys Glu Met Thr Glu 
405 410 415 

gtc ttt gat ata gaa gat act gag cac gcc aat gaa gac acc atg gaa 1417 
val Phe Asp lie Glu Asp Thr Glu His Ala Asn Glu Asp Thr Met Glu 
420 425 430 



tgc tta get gtg gga gaa tec gat gag ctg ttg ggt gac atg gac eca 
Cys Leu Ala val Gly Glu Ser Asp Glu Leu Leu Gly Asp Met Asp Pro 
435 440 445 



ctt cag caa gge cag get ctg gaa tet gcc ttg aag aat aag aaa aaa 
Leu Gin Gin Gly Gin Ala Leu Glu Ser Ala Leu Lys Asn Lys Lys Lys 
530 535 540 



1465 



caa gaa atg gag gtc agg tgg etc cat tet eca ctg gtg aaa ata gca 1513 
Gin Glu Met Glu Val Arg Trp Leu His Ser Pro Leu val Lys lie Ala 
450 455 460 

gat get att gaa aat aga age ace gtg tat aag att gga aat etc act 1561 
Asp Ala lie Glu Asn Arg Ser Thr Val Tyr Lys lie Gly Asn Leu Thr 
465 470 475 480 

ggg tat tgt acc aaa eca aac cgt aat cag atg ggg tgg cct aaa cgc 1609 
Gly Tyr Cys Thr Lys Pro Asn Arg Asn Gin Met Gly Trp Pro Lys Arg 
485 490 495 

aat gtg gac cac cat tgc ccc caa aat aac cgt gta gta gag gtc agt 1657 
Asn val Asp His His Cys Pro Gin Asn Asn Arg val val Glu val Ser 
500 505 510 

tet gtg gac cgc cgc ccg atg ttg cag agg ate ctg gag aca gac eca 1705 
Ser val Asp Arg Arg Pro Met Leu Gin Arg lie Leu Glu Thr Asp Pro 
515 520 525 



1753 



ttg cag aag cgt tea gat aaa ate gcc act aag ttg tet gac tec atg 1801 
Leu Gin Lys Arg Ser Asp Lys lie Ala Thr Lys Leu Ser Asp Ser Met 
545 550 555 560 

atg tec atg ctt gac etc tet gge aac tec gat gac tgt gca ggt gac 1849 
Met ser Met Leu Asp Leu Ser Gly Asn Ser Asp Asp Cys Ala Gly Asp 
565 570 575 

tga geagetgace tteeceetea tactgeaagt aetgetteec gtgegatggg 1902 

agagteagat gectttcatt etet 1926 

'<210> 12 
<211> 576 
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<212> PRT 

<213> Artificial Sequence 

<220> 

<223> NS2 
<400> 12 

Met Lys lie Arg His Lys Asn Lys Lys Pro Gly Lys Gly ser Lys Gly 
15 10 15 

Cys Lys Lys Pro Ala Arg Gin Asn Gly Lys Lys Val Thr Ser Arg Pro 
20 25 30 

Ser Ser Ala Pro Gin lie val His Gly Asn Asp His Ala Ser Arg Glu 
35 40 45 

Ala Glu Leu Lys Lys Lys Arg val Glu Glu Met Arg Glu Lys Gin Gin 
50 55 60 

val Ala Arg Glu Gin Glu Arg Gin Arg His Arg Thr Met Glu ser Tyr 
65 70 75 80 

Cys Gin Asp Val Leu Lys Arg Gin Gin Glu Phe Glu Gin Lys Glu Glu 
85 90 95 

Val Leu Gin Glu Leu Asn Met Phe Pro Gin Leu Asp Asp Glu Ala Thr 
100 105 110 

Arg Lys Ala Tyr Tyr Lys Glu Phe Arg Lys val Val Glu Tyr Ser Asp 
115 120 125 

val lie Leu Glu val Leu Asp Ala Arg Asp Pro Leu Gly Cys Arg Cys 
130 135 140 

Phe Gin Met Glu Glu Thr Val Leu Arg Ala Glu Gly Asn Lys Lys Leu 
145 150 155 160 

Val Leu val Leu Asn Lys lie Asp Leu Val Pro Lys Glu lie val Glu 
165 170 175 

Lys Trp Leu Glu Tyr Leu Leu Asn Glu Leu Pro Thr val Ala Phe Lys 
180 185 190 

Ala Ser Thr Gin His His Gin val Lys Asn Leu Thr Arg Cys Lys val 
195 200 205 

Pro val Asp Gin Ala Ser Glu Ser Leu Leu Lys Ser Arg Ala Cys Phe 
210 215 220 
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Gly Ala Glu Asn Leu Met Arg val Leu Gly Asn Tyr Cys Arg Leu Gly 
225 230 235 240 

Glu Val Arg Gly His lie Arg Val Gly val Val Gly Leu Pro Asn val 
245 250 255 

Gly Lys Ser Ser Leu lie Asn Ser Leu Lys Arg Ser Arg Ala Cys Ser 
260 265 270 

val Gly Ala val Pro Gly val Thr Lys Phe Met Gin Glu val Tyr Leu 
275 280 285 

Asp Lys Phe lie Arg Leu Leu Asp Ala Pro Gly lie val Pro Gly Pro 
290 295 300 

Asn ser Glu Val Gly Thr lie Leu Arg Asn Cys lie His val Gin Lys 
305 310 315 320 

Leu Ala Asp Pro Val Thr Pro val Glu Thr lie Leu Gin Arg cys Asn 
325 330 335 

Leu Glu Glu lie ser Ser Tyr Tyr Gly val Ser Gly Phe Gin Thr Thr 
340 345 350 

Glu His Phe Leu Thr Ala Val Ala His Arg Leu Gly Lys Lys Lys Lys 
355 360 365 

Gly Gly val Tyr ser Gin Glu Gin Ala Ala Lys Ala Val Leu Ala Asp 
370 375 380 

Trp val ser Gly Lys lie ser Phe Tyr Thr Leu Pro Pro Pro Thr His 
385 390 395 400 

Thr Leu Pro Thr His Leu Ser Ala Glu lie val Lys Glu Met Thr Glu 
405 410 415 

val Phe Asp lie Glu Asp Thr Glu His Ala Asn Glu Asp Thr Met Glu 
420 425 430 

Cys Leu Ala Val Gly Glu Ser Asp Glu Leu Leu Gly Asp Met Asp Pro 
435 440 445 

Gin Glu Met Glu Val Arg Trp Leu His Ser Pro Leu Val Lys lie Ala 
450 455 460 

Asp Ala lie Glu Asn Arg ser Thr Val Tyr Lys lie Gly Asn Leu Thr 
465 470 475 480 
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Gly Tyr Cys Thr Lys Pro Asn Arg Asn Gin Met Gly Trp Pro Lys Arg 
485 490 495 

Asn val Asp His His Cys Pro Gin Asn Asn Arg val val Glu val Ser 
500 505 510 

ser val Asp Arg Arg Pro Met Leu Gin Arg lie Leu Glu Thr Asp Pro 
515 520 525 

Leu Gin Gin Gly Gin Ala Leu Glu Ser Ala Leu Lys Asn Lys Lys Lys 
530 535 540 

Leu Gin Lys Arg Ser Asp Lys lie Ala Thr Lys Leu Ser Asp Ser Met 
545 550 555 560 

Met Ser Met Leu Asp Leu Ser Gly Asn Ser Asp Asp Cys Ala Gly Asp 
565 570 575 

<210> 13 
<211> 2359 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> NS3 
<220> 

<221> CDS 

<222> (111) . . (2297) 
<400> 13 

gtcgacccac gcgtccgcca acgtgcttca cacaggacgc tttcccggct gggaagtcgt 60 

gaagtggttt acctcgcgag tagcagagcg gtgtcggtac tgtcgtcagg atg gtq 116 

Met val 
1 

aag ccc aag tac aaa gqa egg age acc ate aac cgc teg geg gee age 164 
Lys Pro Lys Tyr Lys Gly Arg Ser Thr lie Asn Arg Ser Ala Ala Ser 
5 10 15 

acc aac cca gat cga gta cag gqa get gqc gqc caa aac atg agg gat 212 
Thr Asn Pro Asp Arg Val Gin Gly Ala Gly Gly Gin Asn Met Arg Asp 
20 25 30 

egg gqc aca att egg cgc ctg aat atg tac agg caa aag gag cgc agg 260 
Arg Gly Thr lie Arg Arg Leu Asn Met Tyr Arg Gin Lys Glu Arg Arg 
35 40 45 50 



aac agt egt gqt aaa gtq att aag cca ctg cag tat cag tea act gtq 
Asn Ser Arg Gly Lys val lie Lys Pro Leu Gin Tyr Gin Ser Thr vaT 
55 60 65 



308 



get tet ggc aca gtg gee cga gtg gag ccg aat att aaa tgg ttt gga 356 
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Ala Ser Gly Thr Val Ala Arg val Glu Pro Asn lie Lys Trp Phe Gly 
70 75 80 

aat act cgt gtg ate aag cag gca tea tta caa aaa ttt caa gag gaa 404 
Asn Thr Arg Val lie Lys Gin Ala Ser Leu Gin Lys Phe Gin Glu Glu 
85 90 95 

atg gat aaa gtt atg aag gat cca tac aaa gtt gtc atg aaa caa age 452 
Met Asp Lys val Met Lys Asp Pro Tyr Lys val Val Met Lys Gin Ser 
100 105 110 

aaa tta ccg atg tct ctt ctg cac gat cga ate eag eet cat aac gca 500 
Lys Leu Pro Met ser Leu Leu His Asp Arg lie Gin Pro His Asn Ala 
115 120 125 130 

aaa gtc cac att ctt gat act gaa age ttt gaa agt aca ttt gqc cca 548 
Lys Val His lie Leu Asp Thr Glu Ser Phe Glu Ser Thr Phe Gly Pro 
135 140 145 

aag tea cag aga aag egg cca aac ttg ttt gca agt gat atg caa tec 596 
Lys Ser Gin Arg Lys Arg Pro Asn Leu Phe Ala Ser Asp Met Gin Ser 
150 155 160 

ctt eta gaa aac get gaa atg tct act gag age tat gae eag gqc aag 644 
Leu Leu Glu Asn Ala Glu Met Ser Thr Glu Ser Tyr Asp Gin Gly Lys 
165 170 175 



gae cgt gat ttg gtg atg gag gae act gqt gta aga aat gaa get caa 
Asp Arg Asp Leu Val Met Glu Asp Thr Gly Val Arg Asn Glu Ala Gin 
180 185 190 



tac aag gtg ata gae tea tea gat gtt gtc gtt caa gtc ctt gae get 
Tyr Lys Val lie Asp Ser Ser Asp val val Val Gin val Leu Asp Ala 
215 220 225 



692 



gaa gag ata tat aaa aaa ggg eag tea aaa aga ata tgg gga gaa etc 740 
Glu Glu He Tyr Lys Lys Gly Gin Ser Lys Arg lie Trp Gly Glu Leu 
195 200 205 210 



788 



aga gat ccg atg gge act cgt tec cec cac ate gaa get tac ttg aaa 836 
Arg Asp pro Met Gly Thr Arg Ser Pro His lie Glu Ala Tyr Leu Lys 
230 235 240 

aag gaa aaa cec tgg aaa cat etc att ttt gta etc aat aag tgt gae 884 
Lys Glu Lys pro Trp Lys His Leu lie Phe Val Leu Asn Lys Cys Asp 
245 250 255 

ctt gtt cca act tgg gca ace aaa cga tgg gtt get gtg etc tec cag 932 
Leu val pro Thr Trp Ala Thr Lys Arg Trp val Ala val Leu Ser Gin 

260 265 270 

gae tac cca aca ctg get ttc eat geg age etc ace aat cec ttt ggg 980 
Asp Tyr Pro Thr Leu Ala Phe His Ala Ser Leu Thr Asn Pro Phe Gly 
275 280 285 290 

aag gga gca ttc att cag ctt ctg egg cag ttt ggg aag ttg cac aca 
Lys Gly Ala Phe lie Gin Leu Leu Arg Gin Phe Gly Lys Leu His Thr 
295 300 305 

gae aag aaa caa ate agt gtt ggg ttc att gge tat cca aat gta gge 1076 
Asp Lys Lys Gin lie Ser val Gly Phe lie Gly Tyr Pro Asn Val Gly 
310 315 320 
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aag age tct gtg att aat aca tta cga tec aag aaa gtt tgc aac gtg 
Lys Ser Ser val lie Asn Thr Leu Arg ser Lys Lys val Cys Asn val 
325 330 335 

gee cec att get gga gaa aca aag gtc tgg cag tat att ace ttg atg 
Ala Pro lie Ala Gly Glu Thr Lys Val Trp Gin Tyr lie Thr Leu Met 
340 345 350 

cgt cgt ata ttc ctg att gae tgc cct ggt gtg gtt tac cca tct gag 
Arg Arg lie Phe Leu lie Asp Cys Pro Gly vaT val Tyr Pro Ser Glu 
355 360 365 370 

gae tea gag ace gae att gtg etc aaa gga gtg gtt caa gtt gag aaa 
Asp Ser Glu Thr Asp lie val Leu Lys Gly vai Val Gin val Glu Lys 
375 380 385 

att aaa get cct caa gae cae att ggt get gtc ctt gaa cga gca aag 
lie Lys Ala Pro Gin Asp His lie Gly Ala val Leu Glu Arg Ala Lys 
390 395 400 

cca gag tat ate age aag aeg tac aag att gag tee tgg gag aac gcg 
Pro Glu Tyr lie Ser Lys Thr Tyr Lys lie Glu Ser Trp Glu Asn Ala 
405 410 415 

gag gae ttt ctt gag aag eta get etc cgc act ggg aag tta ctg aag 
Glu Asp Phe Leu Glu Lys Leu Ala Leu Arg Thr Gly Lys Leu Leu Lys 
420 425 430 

ggt gga gag cct gae atg ctg act gtg age aag atg gtt etc aat gae 
Gly Gly Glu Pro Asp Met Leu Thr Val Ser Lys Met val Leu Asn Asp 
435 440 445 450 

tgg cag aga gge cga ate cct ttc ttt gtc aag eeg cec aat gca gag 
Trp Gin Arg Gly Arg lie Pro Phe Phe val Lys Pro Pro Asn Ala Glu 
455 460 465 

eta ccg ace gat tec cag ctt cca cca tec tea cca ttg gaa gtt cec 
Leu Pro Thr Asp Ser Gin Leu Pro Pro Ser Ser Pro Leu Glu val Pro 
470 475 480 

aca gaa aca ace cag aac aac cca gaa gaa gag ace aca gaa aca gaa 
Thr Glu Thr Thr Gin Asn Asn Pro Glu Glu Glu Thr Thr Glu Thr Glu 
485 490 495 

gtt gaa agg tea gae tct ate act gaa aag gag cca gaa gga gae tgt 
val Glu Arg Ser Asp Ser lie Thr Glu Lys Glu Pro Glu Gly Asp Cys 
500 505 510 

tct cag gat aga aac tea gag atg caa cag ate etc gca cga gtt cgc 
Ser Gin Asp Arg Asn Ser Glu Met Gin Gin lie Leu Ala Arg val Arg 
515 520 525 530 

cag aac ttt gge aaa ate aac gtg ggg cct cag ttt tct gcg gat gae 
Gin Asn Phe Gly Lys lie Asn val Gly Pro Gin Phe Ser Ala Asp Asp 
535 540 545 

ctg gtg cct gtg gag atg tea gae ttg gaa gat ctg gaa age tct ggg 
Leu val Pro val Glu Met Ser Asp Leu Glu Asp Leu Glu ser Ser Gly 
550 555 560 

gaa gag gaa gaa cag gag cag gaa cag cca ggg gag gat gee gag gaa 

Glu Glu Glu Glu Gin Glu Gin Glu Gin Pro Gly Glu Asp Ala Glu Glu 

565 570 575 
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gag cgc tec cca gac act cag gag gaa cca gtq gqa aac gac acc aag 1892 
Glu Arg Ser Pro Asp Thr Gin Glu Glu Pro Val Gly Asn Asp Thr Lys 
580 585 590 

gcc gtq etc aga gcc ctg gat gag aag att gcc aag tac cag agg ttt 1940 
Ala val Leu Arg Ala Leu Asp Glu Lys lie Ala Lys Tyr Gin Arg Phe 
595 600 605 610 

eta aat aaa get aaa get aaa aag tte tct gee gtc aga ata tee aag 1988 
Leu Asn Lys Ala Lys Ala Lys Lys Phe Ser Ala Val Arg lie Ser Lys 
615 620 625 

gac tta agt gaa aag gtt ttt gca aaa tac aaa gaa gag aag aaa aca 2036 
Asp Leu Ser Glu Lys val Phe Ala Lys Tyr Lys Glu Glu Lys Lys Thr 
630 635 640 

tct gea gaa gac agt gat gca gca cec acc aaa aag gca agg aag tgg 2084 
ser Ala Glu Asp Ser Asp Ala Ala Pro Thr Lys Lys Ala Arg Lys Trp 
645 650 655 

gat gca cag atg gaa gaa gaa ect tea aat aag act cag agg atg ctg 2132 
Asp Ala Gin Met Glu Glu Glu Pro Ser Asn Lys Thr Gin Arg Met Leu 
660 665 670 

aeg tgt aag gaa egg agg aga gca gea egg cag caa caa tec aaa aaa 2180 
Thr Cys Lys Glu Arg Arg Arg Ala Ala Arg Gin Gin Gin ser Lys Lys 
675 680 685 690 

gtt ggt gtq cgt tac tac gag aca cac aat gtq aaa aac agg aac agg 2228 
val Gly val Arg Tyr Tyr Glu Thr His Asn val Lys Asn Arg Asn Arg 
695 700 705 

aac aaa aag aag aeg age gac tea gag gqa cag aaa cac aga cgc aac 
Asn Lys Lys Lys Thr ser Asp Ser Glu Gly Gin Lys His Arg Arg Asn 
710 715 720 

aag tte aga cag aag cag taa ctgcgagaaa gctgtttatt aaattataca 2327 
Lys Phe Arg Gin Lys Gin 
725 

aaaataaaaa aaaaaaaaaa aagggcggcc gc 2359 

<210> 14 
<211> 728 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> NS3 
<400> 14 

Met Val Lys Pro Lys Tyr Lys Gly Arg ser Thr lie Asn Arg Ser Ala 
15 10 15 

Ala Ser Thr Asn Pro Asp Arg Val Gin Gly Ala Gly Gly Gin Asn Met 
20 25 30 



2276 



Arg Asp Arg Gly Thr lie Arg Arg Leu Asn Met Tyr Arg Gin Lys Glu 
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35 40 45 

Arg Arg Asn Ser Arg Gly Lys val lie Lys Pro Lieu Gin Tyr Gin Ser 
50 55 60 

Thr val Ala Ser Gly Thr val Ala Arg val Glu Pro Asn lie Lys Trp 
65 70 75 80 

Phe Gly Asn Thr Arg val lie Lys Gin Ala ser Leu Gin Lys Phe Gin 
85 90 95 

Glu Glu Met Asp Lys Val Met Lys Asp Pro Tyr Lys Val Val Met Lys 
100 105 110 

Gin Ser Lys Leu Pro Met Ser Leu Leu His Asp Arg lie Gin Pro His 
115 120 125 

Asn Ala Lys Val His lie Leu Asp Thr Glu Ser Phe Glu Ser Thr Phe 
130 135 140 

Gly Pro Lys Ser Gin Arg Lys Arg Pro Asn Leu Phe Ala Ser Asp Met 
145 150 155 160 

Gin Ser Leu Leu Glu Asn Ala Glu Met Ser Thr Glu Ser Tyr Asp Gin 
165 170 175 

Gly Lys Asp Arg Asp Leu Val Met Glu Asp Thr Gly Val Arg Asn Glu 
180 185 190 

Ala Gin Glu Glu lie Tyr Lys Lys Gly Gin Ser Lys Arg lie Trp Gly 
195 200 205 

Glu Leu Tyr Lys val lie Asp Ser Ser Asp val val val Gin val Leu 
210 215 220 

Asp Ala Arg Asp Pro Met Gly Thr Arg Ser Pro His lie Glu Ala Tyr 
225 230 235 240 

Leu Lys Lys Glu Lys Pro Trp Lys His Leu lie Phe Val Leu Asn Lys 
245 250 255 

Cys Asp Leu val Pro Thr Trp Ala Thr Lys Arg Trp val Ala Val Leu 
260 265 270 

Ser Gin Asp Tyr Pro Thr Leu Ala Phe His Ala Ser Leu Thr Asn Pro 
275 280 285 
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Phe Gly Lys Gly Ala Phe lie Gin Leu Leu Arg Gin pfie Gly Lys Leu 
290 295 300 

His Thr Asp Lys Lys Gin lie Ser Val Gly Phe lie Gly Tyr Pro Asn 
305 310 315 320 

val Gly Lys Ser Ser val lie Asn Thr Leu Arg Ser Lys Lys Val Cys 
325 330 335 

Asn Val Ala Pro lie Ala Gly Glu Thr Lys val Trp Gin Tyr lie Thr 
340 345 350 

Leu Met Arg Arg lie Phe Leu lie Asp Cys Pro Gly val val Tyr Pro 
355 360 365 

Ser Glu Asp Ser Glu Thr Asp lie Val Leu Lys Gly Val val Gin Val 
370 375 380 

Glu Lys lie Lys Ala Pro Gin Asp His lie Gly Ala Val Leu Glu Arg 
385 390 395 400 

Ala Lys Pro Glu Tyr He Ser Lys Thr Tyr Lys He Glu Ser Trp Glu 
405 410 415 

Asn Ala Glu Asp Phe Leu Glu Lys Leu Ala Leu Arg Thr Gly Lys Leu 
420 425 430 

Leu Lys Gly Gly Glu Pro Asp Met Leu Thr val Ser Lys Met val Leu 
435 440 445 

Asn Asp Trp Gin Arg Gly Arg lie Pro Phe Phe Val Lys Pro Pro Asn 
450 455 460 

Ala Glu Leu Pro Thr Asp Ser Gin Leu Pro Pro Ser Ser Pro Leu Glu 
465 470 475 480 

Val Pro Thr Glu Thr Thr Gin Asn Asn Pro Glu Glu Glu Thr Thr Glu 
485 490 495 

Thr Glu Val Glu Arg Ser Asp Ser lie Thr Glu Lys Glu Pro Glu Gly 
500 505 510 

Asp Cys Ser Gin Asp Arg Asn Ser Glu Met Gin Gin lie Leu Ala Arg 
515 520 525 

val Arg Gin Asn Phe Gly Lys lie Asn val Gly Pro Gin Phe Ser Ala 
530 535 540 
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Asp Asp Leu val Pro val Glu Met Sen Asp Leu Glu Asp Leu Glu Ser 
545 550 555 560 

Ser Gly Glu Glu Glu Glu Gin Glu Gin Glu Gin Pro Gly Glu Asp Ala 
565 570 575 

Glu Glu Glu Arg ser Pro Asp Thr Gin Glu Glu Pro Val Gly Asn Asp 
580 585 590 

Thr Lys Ala val Leu Arg Ala Leu Asp Glu Lys lie Ala Lys Tyr Gin 
595 600 605 

Arg Phe Leu Asn Lys Ala Lys Ala Lys Lys Phe Ser Ala val Arg lie 
610 615 620 

Ser Lys Asp Leu Ser Glu Lys val Phe Ala Lys Tyr Lys Glu Glu Lys 
625 630 635 640 

Lys Thr Ser Ala Glu Asp Ser Asp Ala Ala Pro Thr Lys Lys Ala Arg 
645 650 655 

Lys Trp Asp Ala Gin Met Glu Glu Glu Pro ser Asn Lys Thr Gin Arg 
660 665 670 

Met Leu Thr Cys Lys Glu Arg Arg Arg Ala Ala Arg Gin Gin Gin ser 
675 680 685 

Lys Lys Val Gly Val Arg Tyr Tyr Glu Thr His Asn val Lys Asn Arg 
690 695 700 

Asn Arg Asn Lys Lys Lys Thr Ser Asp Ser Glu Gly Gin Lys His Arg 
705 710 715 720 

Arg Asn Lys Phe Arg Gin Lys Gin 
725 
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